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These observations bear remarkable similarities to our earlier study, in which we assessed anthropometric and hormonal profiles in 27 PD patients on the day of surgery and at 2, 4, 6 and 12 months on STN DBS [5] . Our patients' weight continuously increased throughout the study, with the mean body weight change with regard to baseline being +4.16 8 3.5 kg (p ! 0.001) at 6 months and +5.18 8 5.8 kg (p ! 0.001) at 12 months. Furthermore, in both studies, leptin and ghrelin levels correlated with body WG, corresponding to the known roles of the adipocytederived leptin and the orexigenic hormone ghrelin.
Curiously enough, Markaki et al. [4] do not pay much attention to their own finding of markedly decreased cortisol levels following STN DBS. Nevertheless, this result is in surprisingly precise agreement with our observation, probably shedding more light on the mechanisms of WG in PD following STN DBS ( table 1 ). At 3 months after STN DBS, Markaki et al. [4] noticed a significant decrease in blood cortisol (-23.8%, p = 0.027). In our study, cortisol levels decreased at 2 months, (-23.9%, p ! 0.002), still remaining significantly reduced compared to baseline at 12 months after DBS implantation (-22.9%, p = 0.008) [5] . These results seem to indicate the involvement of hypothalamic-pituitaryadrenal axis in the mechanisms of WG after STN DBS. It can be hypothesized that STN DBS acts on adjacent nerve fibers and structures including hypothalamic nuclei, where it suppresses secretion of corticotropin-releasing factor with a subsequent decrease in the production of cortisol. Since the level of corticotropin-releasing factor is low, its catabolic effect is mitigated; therefore, the homeostatic balance shifts towards predominance in It has repeatedly been shown that patients with Parkinson's disease (PD) gain body weight under treatment with deep brain stimulation of the subthalamic nucleus (STN DBS) [1] [2] [3] . However, the mechanisms underlying this weight gain (WG) remain unclear. We, therefore, read with great interest the recently published article 'The role of ghrelin, neuropeptide Y and leptin peptides in weight gain after deep brain stimulation for Parkinson's disease' by Markaki et al. [4] . The authors performed body composition measurements and blood sampling before, and 3 and 6 months after STN DBS in 23 PD patients, looking for relations between WG and changes in blood levels of the metabolic hormones ghrelin, neuropeptide Y (NPY) and leptin. A significant WG (3.09 8 5 kg, mean 8 SD, p = 0.007) was observed 3 months after surgery, with no further increase at 6 months. Also the circulating levels of NPY increased significantly (p = 0.05) at 3 months, while the increase of ghrelin was significant only at 6 B old print indicates significant changes. Conversion factor between conventional units (g/dl) and SI units (nmol/l) for cortisol = 27.59 (source: http://www.globalrph.com/conv_si.htm). NA = Data not available. anabolic reactions. Interestingly, it has also been previously suggested that increased NPY levels are possibly related to diffusion of the electric current to the hypothalamus causing disruption of the melanocortin system, leading to WG [6] .
Decrease in Blood Cortisol
Our hypothesis is indirectly supported by previous reports showing that cortisol levels were significantly higher in PD patients compared to healthy controls and that cortisol concentrations significantly decreased after levodopa intake, particularly in patients with a more advanced stage of PD [7, 8] . In fact, it has been demonstrated that PD patients lose weight throughout the progression of the disease [9] . The WG following STN DBS might thus mean a compensation of previous loss, rather than an excessive anabolic reaction. Accordingly, we suspect that the observation of a more sustained WG in our group may correspond to a lower initial body mass index than that reported by Markaki et al. (25.8 vs. 28.7), leading to a continued increase in weight in our patients, even if initial values were well above undernutrition in both groups [4, 5] .
In conclusion, DBS in PD appears to act not only by exerting its motor effects through the stimulation of the STN, but also by influencing nonmotor functions, namely reversing catabolic processes and inducing WG, by diffusion of the electric current to the adjacent structures including hypothalamus and involving the hypothalamic-pituitary-adrenal axis.
